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(57] ABSTRACT |

A sintered porous metal filter having upper and lower
surfaces with grooves in the filter alternately in com-
munication with the upper and lower surfaces Is
strengthened by filling the grooves with granular mate-
rial. The filter is formed from an alloy containing 30
to 40 percent by weight chromium, about 3 percent by
weight silicon, minor amounts of carbon and nitrogen
and the remainder iron.

1 Claim, 3 Drawing Figures
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' METAL FILTER FOR MELT SPINNING PACKS
~ BACKGROUND OF THE INVENTION

This invention is related to spinning packs for the

production of synthetic fibers from polymer melts.

More particularly, the invention 1s an 1mpr0ved filter to

be used in the spinning pack.
A conventional spinning pack assembly for the extru-

sion of synthetic fibers includes a large central cavity
containing filter media through which molten plastic
material is forced at extrusion pressures. A spinneret

disc 1s attached to the spinning pack assembly and

contains small orifices for extrusion of individual fiber
strands. Various filter media are placed in the cavity

. above the spinneret disc to shear the polymer and to
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lar grooves 19 dltern’ately' in communication with the =

upper and lower surfaces of the filter 14. Porous clo-
sure of the annular grooves occurs alternately provid-
ing a uniform wall thickness over the total filter sur-

face. The grooves 18 are filled with loose granular
material 20 which not only provides an improved poly-

mer flow distribution over that which would be ob-
tained if the porous filter element 14 were used alone

~ but also supports the filter element against the high

10

15

pressure used in polymer filtration. The granular mate-
rial also reduces the void volume of the pack, thereby

reducing the polymer residence time and reducmg_
thermal degradation which may occur in the Spmnmg -

pack. |
The remaining pack elements are conventional in

. "deSIgn the split ring gasket 22 located on top of spacer

filter out foreign particles which might clog the spin-

neret orifices. The filter media may be of loose mate-
rial, for example, metal filings or sand, or may be a
sintered metal disc.

In studies of polymer flow through various klnds of
filtration media, it has been discovered that the surface
area available for filtration i1s one of the most critical
variables in the process. The greater the filtration sur-
face area, the higher the capacity of the filter to collect
impurities. A desirable method of increasing the effec-
tive filtration area is to use sintered porous filters made
in a variety of geometric shapes.

U.S. Pat. No. 3,729,279 shows a conﬁguratlon of

upstanding concentric rings containing outflow bores.
While these filters are an improvement by prowdmg a
greater surface area for filtration than the previous

particulate material normally used, they still are not
completely satisfactory because as the number of con-
centric grooves increases the wall thickness between
each groove necessarily decreases thus weakening the

filter making it susceptible to collapse when operating
at hlgh pressure. |

SUMMARY OF THE INVENTION

A filter comprising a sintered porous metallic struc-
ture having upper and lower surfaces and grooves alter-
nately in communication with said upper and lower
surfaces; granular material within said grooves; and

means for retaining said granular material in said
grooves.

BRIEF DESCRIPTION OF THE DRAWING

'FIG. 1 is a longitudinal section of a spinneret pack

assembly according to this invention.
FIG. 2 is a section taken along the lines 2—2 of FIG.

1.
FIG. 3 is a top view of an alternate configuration

especially useful with rectangular spinning packs.

.DETAILED DESCRIPTION OF THE ILLUSTRATED
EMBODIMENTS

FIG. 1 shows in sectional view a spinning pack con-
structed in accordance with the present invention. A
conically-shaped polymer inlet duct 10 communicates
with a source of molten polymer being supplied at a
controlled rate and under pressure. The inlet duct por-
tion is attached by suitable means to a filter holder 12
containing a filter element 14.

In this geometric form the filter element 14 com-

prises a plurality of concentric wall members 18 dis-
posed about an inverted cylindrically-shaped cup 24

ring 16 being used to securely retain the porous filter

element 14 in position in the holder 12. A circular
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which define between them a plurality of nested annu-

screen 17 is placed immediately below the porous filter
element 14 to retain the granular material 20 in place
in the downwardly opening grooves.

In FIG. 2, the porous wall sections 18 are annularly
disposed about the centrally disposed, cylindrically-
shaped cup 24 such that the filter has the concentne |
ring appearance shown. |

The individual concentric cylindrical filter walls can

be very thin because of the lateral support provided by
the granular media. Lateral flow of polymer occurs

through the vertical wall as well as axial flow through

the horizontal portions. Filtration area extensions many
times that of the pack cross-sectional area can be ob-

tained with filter designs of this geometry.
The concentric cylinder geometry is preferred for

round spinning packs but alternative geometries may

be better suited to spinning packs of nonround configu-
ration. FIG. 3 shows a top view of a filter element 14’

for a rectangular pack which consists of parallel slots
26 with the slot openings alternating on the upstream
and downstream faces of the filter. A variation could

have two series of alternating slots at right angles to .

each other.

The filter elements are preferably formed of porous
metallic material. One manufacturing technique is to
mold or press metallic powder into the desired shape
under high pressure, followed by sintering by conven-
tional means. This gives a filter whose porosity is about
30 percent. A preferred method of manufacture is to
place the granulated metal material in a cup without
compaction and to sinter the entire mass in a furnace to

produce a solid (porous) metal plug. The plug may

then be machined by conventional techniques to pro-

vide the annular cylinders shown in the drawing. This
method is preferred since it leads to a void space of
about 60 percent compared with only about 30 percent
when the material is made by the method of precom-
paction of the powder.

Powdered metals useful in forming filters and loose
granular material of this invention include iron, nickel,
chromium and the like, and alloys of such metals.
Stainless steels are preferred, even more preferred 1S an
alloy containing 30 to 40 percent (pref. 35 = 1 percent)
by weight chromium, 3 = 1 percent silicon, 100-400
parts per million carbon, and 600-1000 parts per mil-
lion nitrogen, with the remainder being essentially iron.
This alloy has special advantages in its chemical inert-
ness to molten polymer and in resistance to compac-
tion. Although round metal particles may be used,
irregularly shaped particles are preferred because the
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irregular shape leads to greater porosity in the sintered

structure.
Particular filtration requircments will dictate the

specific particle size of the powdered metals used.

Polyamides are usually filtered through finer filters

than are polyesters, for example.

What is claimed is:

1. A filter comprising a sintered porous metallic
structure having upper and lower surfaces and concen-
tric grooves alternately in communication with said
upper and lower surfaces; granular material within said
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grooves; and means for retaining said granular material
in said grooves, said sintered porous metallic structure
and said granular material comprising irregularly
shaped particles formed from a metal alloy consisting
essentially of about 30 percent to about 40 percent by
weight chromium; about 2 percent to about. 4 percent
by weight silicon; 100 to 400 parts per million by
weight carbon and 600 to 1000 parts per million by

weight nitrogen; and the remainder iron.
| * % %k kK
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